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Introduction 
                                                                                   
Maritime transport has become the backbone of global trade due to its capacity, 
connectivity and reliability. 
With 80% of percent of world goods trade by volume are carried by sea and are 
handled by ports worldwide.  
 
 
3 
Introduction 
                                                                                   
The development of the shipping industry due to the increase in world trade 
causes a growth rate of fuel consumption and greenhouse gases (GHG) 
emissions.  
Improving ship energy efficiency has become one of the most important issues for 
shipping industry in terms of both environmental and economic concerns.  
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Introduction 
This study examines the results to the inspections of Turkish tanker companies, which are conducted under 
Ship Inspection Report Programme (SIRE), within the scope of the Chapter 11 (engine and steering 
compartments) and discusses the points that affect the energy efficiency of the ships directly and 
indirectly. 
SIRE (Ship Inspection Report Programme) 
 
SIRE programme is a tanker risk assessment tool used by ship-owners, operators, port and terminal 
authorities and government agencies.  
Large oil companies worldwide have developed a system called ‘OCIMF’ (Oil Companies International 
Maritime Forum), with a view to investigate the tanker accidents and take measures.  
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Introduction 
                                                      
 
 
Inspection guidelines, which are observed in the inspection to ensure a standard inspection 
procedure, are included in OCIMF-SIRE inspection manual. The manual is composed of 13 
chapters and the subclasses of these chapters. These chapters are respectively, 
 
q  Chapter 1. General Information  
q  Chapter 2. Certification and Documentation  
q  Chapter 3. Crew Management  
q  Chapter 4. Navigation  
q  Chapter 5. Safety Management  
q  Chapter 6. Pollution Prevention  
q  Chapter 7. Structural Condition 
q  Chapter 8. Cargo and Ballast Systems  
q  Chapter 9. Mooring  
q  Chapter 10. Communications  
q  Chapter 11. Engine and Steering Compartments  
q  Chapter 12. General Appearance and Condition  
q  Chapter 13. Ice Operations 
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Method 
                                                                               Assessment of Research 
Findings 
Ø  In the study, the non-conformities and deficiencies regarding the technical and engine room, which are 
identified in SIRE inspections carried out on nineteen tanker operators in Turkey, were reviewed and assessed 
statistically.  
Ø  The data recorded consists of the inspection results for 19 companies between 2006 and 2016. Total number 
of inspections is 269. 
 The rate of finding/inspection  
Firm No	 Inspection Number	 Findings	 Finding/Inspection 
Rate	
1	 42	 67	 1,6	
2	 13	 15	 1,2	
3	 2	 2	 1,0	
4	 23	 28	 1,2	
5	 25	 40	 1,6	
6	 10	 12	 1,2	
7	 5	 5	 1,0	
8	 4	 7	 1,8	
9	 5	 9	 1,8	
10	 24	 37	 1,5	
11	 15	 17	 1,1	
12	 23	 41	 1,8	
13	 40	 98	 2,5	
14	 12	 20	 1,7	
15	 2	 2	 1,0	
16	 1	 1	 1,0	
17	 2	 2	 1,0	
18	 18	 21	 1,2	
19	 3	 4	 1,3	
Total	 269	 428	 1,4	
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Method 
                                                                               Assessment of Research 
Findings 
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Method 
                                                                      Analysis of Root Causes to the Findings 
 
 
The deficiencies identified in the ships can be discussed under 6 main topics. 
 
R1: System failure: This root cause indicates that the deficiency is caused by the lack of 
procedure and policy. 
R2: Implementation error – Company: This root cause indicates that the deficiency is caused 
as a result of the procedures not implemented by the office. 
R3: Implementation error – Ship: This root cause indicates that the deficiency is caused due to 
the procedures not implemented by the ship. 
R4: Technical error: This root cause indicates that the deficiency is caused because of the 
reasons such as malfunction or dysfunction of an equipment, etc.  
R5:  Design and construction error: This root cause indicates that the deficiency has emerged 
when the ship was built.  
R6:  Personal errors: This root cause indicates that the deficiency was caused by the persons 
not related to the ship, such as port official, inspection teams, classification society, etc.  
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Method 
                                                                      Analysis of Root Causes to the Findings 
 
 
The deficiencies identified in the ships can be discussed under 6 main topics. 
 
R1: System failure: This root cause indicates that the deficiency is caused by the lack of 
procedure and policy. 
R2: Implementation error – Company: This root cause indicates that the deficiency is caused 
as a result of the procedures not implemented by the office. 
R3: Implementation error – Ship: This root cause indicates that the deficiency is caused due to 
the procedures not implemented by the ship. 
R4: Technical error: This root cause indicates that the deficiency is caused because of the 
reasons such as malfunction or dysfunction of an equipment, etc.  
R5:  Design and construction error: This root cause indicates that the deficiency has emerged 
when the ship was built.  
R6:  Personal errors: This root cause indicates that the deficiency was caused by the persons 
not related to the ship, such as port official, inspection teams, classification society, etc.  
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Method 
                                                                      Analysis of Root Causes to the Findings 
The analysis of root causes for deficiencies on company based 
Trim and Draft Optimization 
Firm No	 Inspection 
Number	
R1	 R2	 R3	 R4	 R5	 R6	 Total Findings	
1	 42	 17	 3	 24	 18	 5	 0	 67	
2	 13	 3	 1	 7	 4	 0	 0	 15	
3	 2	 1	 0	 1	 0	 0	 0	 2	
4	 23	 10	 0	 13	 4	 1	 0	 28	
5	 25	 8	 2	 13	 10	 7	 0	 40	
6	 10	 4	 2	 4	 0	 2	 0	 12	
7	 5	 0	 0	 2	 2	 1	 0	 5	
8	 4	 2	 0	 2	 2	 1	 0	 7	
9	 5	 2	 0	 6	 1	 0	 0	 9	
10	 24	 11	 3	 17	 5	 1	 0	 37	
11	 15	 4	 1	 6	 1	 5	 0	 17	
12	 23	 1	 1	 30	 6	 3	 0	 41	
13	 40	 40	 1	 45	 4	 8	 0	 98	
14	 12	 2	 0	 8	 6	 4	 0	 20	
15	 2	 1	 0	 0	 0	 1	 0	 2	
16	 1	 1	 0	 0	 0	 0	 0	 1	
17	 2	 1	 0	 0	 1	 0	 0	 2	
18	 18	 2	 1	 8	 6	 4	 0	 21	
19	 3	 0	 0	 1	 1	 2	 0	 4	
Total	 269	 110	 15	 187	 71	 45	 0	 428	
         %	  	 25,7%	 3,5%	 43,7%	 16,6%	 10,5%	 0,0%	  	
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Method 
                                                                      Analysis of Root Causes to the Findings 
The distribution of root causes in percentage 
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Method 
            Investigation of findings affecting ship energy consumption 
 
 
q  Subclass 11.10 ; Does the operator subscribe to a fuel, lubricating and hydraulic oil testing 
programme, and is there a procedure in place to take into account the results? 
q  Subclass 11.14 ; Is a planned maintenance system being followed and is it up to date? 
q  Subclass 11.15 ; Is a comprehensive and up to date inventory of spare parts being maintained? 
 
q  Subclass 11.41 ; Are the machinery status all in good order and do they appear to be well maintained? 
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Method 
            Investigation of findings affecting ship energy consumption 
Chapter and Items	 Total 
Inspection	
R1	 R2	 R3	 R4	 R5	 R6	 Total Findings	
11.10	 17	 2	 3	 14	 0	 0	 0	 19	
11.14	 7	 3	 1	 5	 0	 0	 0	 9	
11.15	 14	 10	 0	 4	 0	 0	 0	 14	
11.41	 24	 1	 0	 7	 11	 5	 0	 24	
Total	 62	 16	 4	 30	 11	 5	 0	 66	
Ratio (%)	  	 24%	 6%	 45%	 17%	 8%	 0%	  	
The distribution of the root causes to the findings which affect ship energy efficiency 
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Method 
            Investigation of findings affecting ship energy consumption 
The analysis of root causes to the findings which affect ship energy efficiency 
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Method 
            Investigation of findings affecting ship energy consumption 
The distribution of root causes in percentage which affect ship energy efficiency 
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Method 
            Investigation of findings affecting ship energy consumption 
Subclass 11.10 : 
-  Pending result was not sent along in the new sample although Stern Tube and Main Engine oil 
analyses contains the term, “caution”. 
-  The operator failed to take fuel oil sample and send it for analysis for each fuelling. 
-  The oils were not sent for analysis although SMS manual specifies 6 month as the oil analysis interval 
for Bow thruster, Steering Gear and Thermal oils. 
Subclass 11.14 
-  History of engine room maintenance schedule cannot be accessed. 
-  10 outdated jobs are present in scheduled maintenance system 
-  Although the engine room is inspected continually according to ongoing survey method, the 
programme and computer used for this job is not class-certified. 
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Method 
            Investigation of findings affecting ship energy consumption 
 
Subclass 11.15 
-  Spare parts inventory covering the critical equipment spares is not available. 
-  Spare parts inventory must be updated once every 6 months as required by the company procedure. 
But, an up-to-date inventory is not available on board the ship. 
Subclass 11.41 
-  The existing shaft generator is not operational on board the ship. 
-  Leakages are present on the oil filter to the Diesel Generator no.3. 
-  Sea water pumps leaks through the mechanical seal.  
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Method 
            Investigation of findings affecting ship energy consumption 
The repetition times (frequency) of the items 
 
 
 
CONCLUSION AND RECOMMENDATIONS  
                                                                                                                              Conclusive Remarks  
Maritime transportation makes up the most important part of global trade. It is known that 
maritime transportation makes up most of the land, maritime and air transport carried out 
today. Therefore, the ship energy efficiency has become important issue and the interest 
shown in this subject has increased to reduce fuel costs and achieve benefits in 
environmental aspect. 
 
In this study, the deficiencies and non-conformities relating to the technical and engine room 
(chapter 11) of SIRE inspection results obtained from 19 maritime companies are examined 
and assessed statistically. 
 
The data recorded between 2006 and 2016 are classified according to the related chapters in 
SIRE inspection manual and scrutinized statistically. The root causes to the deficiencies were 
analyses and particularly the chapter identified in relation to the ship engine and steering 
compartments were evaluated in terms of ship energy efficiency. 
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CONCLUSION AND RECOMMENDATIONS  
                                                                                                                  Further Research Proposals  
This study analyses only the deficiencies concerning ship engine and steering compartments 
and the impacts thereof on ship energy efficiency. The future studies may focus on 
investigating other areas (navigation and ship’s hull structure, etc.) where the deficiencies 
affecting the energy efficiency on board the ships occur and determining the root causes 
regarding the points for which corrective actions need to be identified.  
 
It will help provide financial and environmental benefits by increasing the energy efficiency on 
board the ships if relevant corrective actions for such deficiencies are identified and applied.  
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